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B $ O IS I 

1. »#i;*.-^Tliia*B*ia#+4»s-c*^-c, M7t5 

i--XXIi I XSSttftt5«Sftt5 7 7?-VHOt6A«* 

2. SE«St*7 7!'J-VIi:-t:'J>yaf7-tfBS«i«l 

1, Iff EES D-Phe-Pro-Arg ? o d ji A* V yjtlii' :/ 
i/A-Olu-Cly-An » o o f ^(.SRS jlfc^/f 

o^f*»hVt**, B*« 2 

6 . fijE7 7 :? V K©8B)J<> Ser , Asp RUflis <D«» (- 
5 -f T KtO**I< i: & 1 5 J W<OW.»* WARMS!**** 

6 . JtlSEE? XXIi 1 XimtiftT 59tg£tite? t ? ? -v n 
Oj8*iS»fii:BSt5)tli(**'i < it, 1 fflffitt + 'frrt irSi" 
J7tJ J-VIi, E3IS£LT»f$S*l**+ 1 J-f-i:*tK-*^ 

7. BE*tt«<, 7 7 ??-VI fc-b 'J >7 , n?T--tfE*»i: 
©£1&£H- M«9 6 CEe©B«l§SEa n 

8 . mmm.mMVGa<} wtsa, x»7r-*7*fj t-\ ^ 
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7. HEffiSMtf. D-Phe-Pro-Ar! >no^f*tb >XHD - 
? V -> * -GIu-Gly-Arg 7on/f JVY ^*5U!3flt';7'f 

10. »E77j>-VIO*l»*<. Ser , Asp StfHis ©MS* h 
7-f T Kf©3"i< fcfe HOT S ./»©*«, BAXIiBt*** 
A/TSSS, «*7S 6 lcEe<DESI«ffia. 

11. 7/? ?-v n*<«sser,.,©iaai; J: -j rBUsntt-i, 
atssiocEttossffiseft. 

12. lilEBB*ftfc7 7 ? J-VIS* t MS*T?*5, S*£6 

13. *S7t?J-XXI1I X*«ttfl:t57T ?#-VIi8 
■ *t*««K»»f S, Ser , Asp StfKis ©MSE b ^ V K * 

< t fc i our = y aBB**^at*, 7tJ?-vi, 

14. STIEfctB h ti-T Ki< Ser.,., Asp,.,XCfHis, .,*> 
(15, H*il3CE««)*a3tl/;777J-vn. 

15. fiET j ysrftsr^Kft-cfes, a*ai4i;Ee<j>«fSs n 

7>7t7J-V1I. 

16. S5EiS»iriSer, ( ,i:fcl>T-C*5. K3tSl5(;Effl©Bff53 
hft7T7f-VI. 

17. Sen..*<Ala s Giy , Met XliThr i: J; 0 gt* * tlTV 4 M 
#ffll6[;EtS©*tt*ftfc7 7 7>-VI, 

18. Ser..,*Ala G t *> Bit £ (at H 3 , »*« 1711 EUffl BSE 
Stlt7T?f-VI. 

19. Asp..,;*Glu CiOMShTKi, W*9ll5i:E*®*» 
JhC7T??-VI. 

20. Hls,..*<Ly« XliArs l:i DI»SftTl>5. »$3S15i:E 
B<DBB*ilfc7Tf *-VI. 



21. fcrfti*?**, »*Sl3i:Ea<0*BSttf-77??- 

V I, 

22. 7 i/fi*?**, af*«13(iEI8fflB0Snft7 7 7 

V 1 = 

23. »*ai3KE««OBft*nfc7 7 

-VI, 

24. *6Stt<f:Bffi(;:*t.'-CM83 «5, St*a 1311 EBffl BSf 

25. BBS? i:HS£-f4, »S513lcEK©9tSSnfc7 7 
-VI. 

26. HBf^«»»i:-'i , t9ltl7 7?#-XlIat(l*t 
5, m*«13i:E«©*ItSnfc7 y 7J-VI a. 

27. 2o©ftfflT"rrei:*ttaftfcBffl = - K****AT«*# 

^5>K-tt1?ttBejt®ll» K/ -f >, Stf USar , Asp XtfHis 

F^^?^t7r7J-VES = -KlTt.'!), = C TSSOH 
l±i?E*'J ? ? Kli, HK7T7J-XXIi IX*iSlt(tf 

-Kt«, C fcfctJBffS'K'J ? 1 \>* + v**. 

28. I3E7 S yBB0£W-r*«Wr5fT K*S<r..„ Asp,,, 
RCfHi5,.,^^«*ShTHS, »Sa27i;E«©*U ?7l/*f 

29. !**«Z7ro>»« 'J MUtf FSfl^U H777i?f3 
tlfcB*LS-trA7-f 

30. iDEMttn h7-f7Wt|.7, VI ©Ser.,., Asp,,, 



w M a 

»9j©&» 

#s5WiijfcR«B*iH»-f 57 r jf-vio*»*i:Ht4. 

»»H©«ft 

*ffi*BI*. SltUI^^'J^B, r-*3=tiS-tt*«*©B 
H rax*- kj i*snTv>e;tcMt«ilt*»ii. (Sfi 

li+f-f^y^ (!ymog E n)-C«,4. ; <0#*«**g It fc S@H * l± 

*S(T5 («AB, 7 7 7f-VIa). 

«ttffc*flfc7 T J'^-X ( rxaj ) lira hD^f>Ohn 
7f>M«KI!iet«l:4STS!), u © 1- o > f ^ it ft (c , 7^ 
7«V?n, f-(DJBS©ftBSBt LT7^7'i|;-y>i7(7' 

'j yccuk-rs. 77?^-xfflffis<t*ffi>i-r«2-5©sxi±s 

BDrsee'Ti. r^gBJ (intrinsic patlmayjli, IBfCO* 

-aoT-DfT-tZ-^Sttlt^RBl^r?? - IX>« 
bS*, :hf7 T ?J-VIIii«*6ti:*iM7r77-X 
«rXa(-MSS*5. jilffiiBH© rftglli (extrinsic pathway) 

Ktev-c, 77??-vnii*()3-7T>*-, +tc*3-6a»» 



H?, [zt t>m U&(3ltftm*<'nt>i\Z. ffl»B?lilB*££aSK 
r*o, * traiffiijiaffif-rsiaO'iL^ l. b £ , ite© 
saatDBK, cto t,citca**acf <j >«SM£D#aTt:7 T ? ^ -v n 
at«*(t*JS*t4;ti:J;!)7r ? ? - X©gt£ftXli 7 r ? 

I XffiSfSfe{fc*«Bt-f 3 (Memersonaytantry, Blochai .25: 
4020-4033(1986))- ±iiHIfclj-$ C ft £ 2 "3 © 8 B SB fflffl *T «S 

7 t ? ? - V Ittl-Hf-f *Y :/ t b"CJilI*>P*®?IT^ s» 

J.Biol, Chem, 264_: 7536-7543(1989) : Rao*., 
Froc. Nit 1, Acal Sci, USA . 85:6687-6681 (1988))., Wf&7 ■, 7 ? ~ 
Vlli, 7TJJ-Ia, 7TJJ-IH, ? 7 »HXaX 
lih D >f>i:ii)^>-fl.m?2*i)l7 7>;-Vl3 i:K«t 

»BTJ{t*Abtii, ±iliiliHJj-f •£ ft am < o*>©ifo«S£ 

u, -em*, aen©T ; ^*wi;»*^T^«*»<oir/^ s v 

/L-jK+WUfcr*:*' i vBli, « vBKtftc, 7,>;-vi« 
& * ft ft ffl s if m © t » i i s t s n 3 0 
?-<*y>-c*e7T?;?-vEfflgttft2#8i£^ffli£aii, 

#?-fflf *fi (KMtJflSi^-Jf K *!£©«»(;: J; !>e;5. 
tl-7Ti7?-VEICfe^r, SttftMHfifttltAre,.,- Ile,,,T 
»5(Haienfr, Proc. Nail, Acad. Sci . USA 83:2412-2416(1986) ; 
Thin*, Biochen, 27:7785-7793(1988) , C ©ft?i#*?lfl II i !) * 
Wi«Uti;a*Ati5) . •>*H?VEIi«ffl«Urg,.,-Ile,,,*# 
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lifctfaBSli i OiSttffcSttS (Ta>eya£. J. Biol. Chen. 263 : 
14888-14877. 1988) ■ ffl»B?, >J > it K S * A > A -V * y CO 
ff4TT, 2*Sj7r J?-VI a(±KS83*aK«-St;J:0 7 7- 

? ?-xxi*7 t r xs&anps-aft-f *„ 

OJ'^t^Bitt, XttftBfflmjH*, fflxJifflta 
fffflBll. ffi SUSHIS It lit£ttJto*F*38B (DIC), JtVlOil 

a, xii?x^B-f^->i-is#:^.aa (#B#am 4,500.309) 
saw c* 1-' T«i.'T«,a® hi ®»B*i»jh-*- 5 c a. 
'<<) yttta, Hn<¥&i$\ii<t*KiBitsMm#M&.ii<D : ?iij 

t4;t4i*i. A^^«<cStWBJWi*-«c, « Has tors nail 

IIf?fflt5©rii<£<, f^*4#TfFfflri. Mitt, "w<ij 
VI*»ffi©U(Jl*«iBr4T:*%7. 3SI=. fiSOjJ-HO'CBffl* 

Itititt^. <\'<i) ylir >*■ bnVf^I (AID 
-tLTftSL, * L, "CAT Hi DIC © feS C te I' T SXi: iS » 3 tl 
3Z>T, a«tt-w<'J :/*»**»»■*-« cia<UiUiBBT« 

»***3*, *UT»e*ffitDii?fi:B4r*. > y > ? *- :/ 



«iett4Tti;i*96titl'4. «*.«, Seitellussperjer 
(*Sfcffffii 4,738.018) li 7!/* BUS a Eft hO^Vl* ■ ttlR^ 

SttBBBBJtfcHBOfc. Makie (iftBWff No 4.732.891) [it 

H&*S*©a»Bae«*M^bT^4. SbK, ATHIiBSW 
St»B«t Lr«SSSnT^5 (Schipperi, Lancet 1(8069):854 
-856(1978); Jordan , fcOrSffNa 4, 369. 025 ; BocK i> , JfSBWItNl 

4,517,294) . 

SE « tT T 5 T- Br S © SS ffl * 4 U 3 * tt I ' SC « B S fi * W T 3 i» 

^ tt « b jw * » ffi f -s c t c i o c «d » * * m r d © -c * a . 

56 W <0 3E *t 

«B«*f»ttSft*. 7 t JJ-VIEJIW < t *> 1 BOT 5 

y*7Si**7rL, jti!«7T?#-xxiiix«gftft 

•E-fttc J: D«ISft*lffJ ^ fc*<T?§4 J: i 5. «r 

«7 t f V E Ii3>* < t t> I flOT J ;H|jtc J: v-zmUfS 

tB41-4cti<Ti4. 

*S?UtD«jSttli. EB«««icB)Brt; S *i ft »* II 
t-*fc»©SSff:t!^T»liTrffl-C*5, ;i-eift6B, 81- 

BattnntfOB-f-ftfe*!:, «+fflS*tt»*«rr4«n*Ka*a 

» v lS„lEBH-flie*r«-t!?< , C***tL*<UBB*^'!r-Kf 

© fs o s t © ise ft * » »r s tt. n % m c ist ut h 5 w e © 



*hai:tt©K«B*tJ*BUt»i>C, tt«BBf4©*H6 LT- 
Ht'»B4>*r«T*5{. *»TO©»)Ktti;oHT©g*«« 

K«BMcJ;0-tti;»i«*n**,(D. nx.»Bn»MJli«, 
B«a, Bft, «l:6tttrt»B (5[C)SB6IiMt»«, St, 
T, »#l:*t.'T»B*E#r*S-SEI*, Ser,.„ Asp,.,acf His, , 
c«ah g t k ctriid)fi:3>tt < 1 1> 1 -7©r ; ysn^tt 
57t?;-vi^ »B*»*Biiasfr*BK-f-»>tttf;*i^ 

HHWCIi, t r^fflfiJ?©fc». ESffl«©li. BBStlfct 

bhatf 1 >i'7T?*-VI©0SL^IS« life H T, nfttSEtt 
«SSer,4.!l<*lS*n. Cly , Met , Thr XliS SCff * L< li 
Ala i:J;!)I»sn«. c©«*B»l±, SO * CfT ^ c t 4<Ts , 
* 4 in li Hi s , , ,S V Asp, . ,* * f* WW 1- 5 1" T K + © © ffite C 
*W*BBi©a**(S*jHTtT^ i tjyT*S. 

56»07l'-5 , D'iyf Kacfula K^-f^, JfetfCgla hV-f 

ym77?>-vise«*; 3 - Kf « zoofltffl-rttcast 

= CT*a©Bi:ltE*>; 7? l/*^ Kli, A!W77?i'-XXI4 

IIJ:0fEa§n5ffBf3nfc7Ti'^--VEfi-?(i, itt¥93llffi 
*liS(I7 ^ 7" 'J v©tt*Xli? a i h©Jg^*E*-T-5C t 



F*-?!*, fflAliBHK , BHK...XB,., KilSS 

a as ©«* test's 

Bi*Ser.. 4 -AIa ««S7t?^-VI DNAE?i| ©fcft©85l'< ? 
^■<A^S4>iffiO-l7^i-7h ! E, -ftE*b*i$V40i> 

ss, r<ch« lfifflxr^-r^nstt ; &ypA, r'i*>fesV4a*^ro 

J: (3 a PS ft*. :o*ttSfifc7T^'Vllif'ftr^ cr 
*»j5-P) ©JBBT*-=rtJ;<. Xli*©i£ttfcKttC 

(i, Sinfr- K«EST4t»i:S* 4>«Ai, Set M:8 
MJft*i:iaT«5. SltSfi/^rff-VlI It ffiOSESB 

7r F. #Ktt«» (extrinsic 

ttftU WBC7< 7-i|V?o, h*lEl£*L»*,, 
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(t£0BXI*ES-f 4 C fcC * 0. KfOmEo?* 

©?t ??-viay/xtivi a tss*-*-*. 7 T ;> 

1 -JBUjSKfcl^T. 77^-VIi ©MffltSttrt* 
SE^XIih^T FeDffc¥69B**flii;J:t>B#SnS. S*f* 
{tit, «*.(*. 7,?J-VI*, *W£8t!ES3H, ffl^liWS'J 

x*ti*7M5-f K, 17'f F^a/*** h V fe 
KttTfl"<7'f KtSlSttU»4c tic J: 5, XliT V*(ti: J: 

Phe-Pro-Ars ? n D jl * V > ; #BW>ffti 4,318,804. JIMIC 
ib*?lllti:iA.tl4) - S Cf DEQRcfi (? ^ V -Gl u-C 1 y-A rg ? 
o o > f- F v > h*. 

»AXIi»*-f S-iKJ^-CfcBSSfttt*" tf * U 
^»«C*HT, TS/BBJfclts 77?>-VIiO«III«K 

»4f4 7 j y«*#fl-ra««t L,T*W»»i=*tt>-c«*sh 

i77??'VI»*r7^rFOTi ^i»RPJ1»Tfft.n*. « 

rw«c*KT, xi±*©a»i::tenTfT*>fi*. t 
«777j~vi5esia-i.T, ««h7-<T FteesrsT j 

./BliSsr..., *sp,.,atFHi! 1 „-C»5 (SS^IiEH t ©ttB** 



nr t*<T9*. nmu&tt * ft, <&5Efl*ftB©-t ■; 

>7-nx7-i?> »i:tOSSMtt*fCKa4ftTl'{ (Sieler 
6, J. Mol. Biol . , 35:143-164(1968). 51 ffl K J; tl 

hi) +*h';7'i'>t¥3?(S*, ^TK-PHfrs ««<©»*» 
t= ;|i9t», ftAXitMrSti, 77»-vnn:j;J77 

7#-XJttf/XM I X©S&(t*@»XI;iBS'f 5 <k7Klft7ft 
3„ (,i!r-l.**<$, :<59l:»fi4fif;VIIiii';. a@#x*- 
K + Ott«H*'vO»**C-3HTitjE45 t ? ?-VI£tF/X!J 
7 r tf-VI a ttt*r« ffi3J*«BUTl^'<fC4S«. C© 
#*H*li, «*H*W*l»KE8©BBilB?E (clotting aiiay), 

5-f > J82(Sakai£, J. Biol. C h em. 264:9980-8988(1989); 5lfflC 

fflitft hRtf>7f7T?;?-VI'F©Ser,,., Asp,. .RUHis, ., 
t ;/«*©**««: 3*, :ftCJ:oT, ir-^cttiSte^lSSnSi* 

xiittt>H^f:a*r5*a>W7j*ifi»r««rffitt***!:-*-a = 

tiHTii, tfr Ktft<*. 2J|jl.fc©T 5 y BSE ft (S», ft*. X 
«**) *1t? ; tLTtS, fvfSPRtfBr* (K-f ftfe 

ixi*aa> iffKtttSJ. t Fstff ^7? ?^-vi. 

Ser.<.li»* L, < liAla , Sly , Met , Tnr XlitSiOT J /file J; 
Oiasiitl'Ttil', Asp £G1u ICAO. * L "CHis *Lys X 
liArg I- J; (3 J(;»1-S ssiT'Jf * U>, -«li, eftliaeK© = »! 
«jt*iIi1SttR5«aiUttV' J;5 ir«ffiSn«, Dayhoffe,©*f= 



jl. ( Atlas of Protein Structure 1978 , Nat' 1 Bi omed. Res. Found. , 

y s v D.o (?i»i:j;5*iafc84Afti) *«or ; 

yaa*ffl«Kl-tri7 4# , i'FiL.r«ffl-(-5Ct*<T** 0 b h, 

n !/x\tm<D9<Dm*sK7 t ? ?7-vnB«<o«ttffltti;iTEfl>J; 

^rSWKuBStt© W^/KC-5t.>r*:»BtH«i:E«fr * J; ^ C l^T 
8*ti:ci<TS4. »»8nft77?#-VIl:'5l'T, HI 
iSttli*K»li. -ttCtfS-f *«OBttfi7 7 ?>-VIO»i 
iStt«3*il 5 X** C, S 6C»S L/ < lift 1 «*»!=, l*Sh4. 
*S«H®Sa»liffi**DNA aStffl^TSittS C t77<-C#5. 

7D^-^ti(ifcif#S77Jy-vi DNAE^^Bfa© 

aejt* = - F-r* J; s cwmsn-s. »c c©*Kf=infcSE?ii 

(tr»»sfor«X!itransfect>Sn5. KWSSteS. ttCSiShft 
PtHM«Hit<*BtlBfct,TjTt LH. t 17 7 J?-VI«)S4 
*? ? \,*+ KSJIStfT i /»E»*i»6hn'«. *B«trNa 
4, 784, 950**ffi©r t C5IHK J: D t «B»»t:«* A. tl 5 ) , Z 

<D«tfmm9ntt, nit i- 7 t * #- vi©* n-i>?-acf 

SaJ'Eesnt^J. 7 ^7 7 ? #-V IfflK?!l(iTal(eyae>, i. 
Bioi.Chem. 263 : 1 4868-14872(1 988)1: Kft S tlX l- 5 (?[ffli:J:*) 
*W»»i:«*A*i«) . 

DNA 8E?IIffl«»liffltt#llB!t*W}*CJ:tJfT^Ct*<-C#*. Sit 

tt#n«st*a»soit»iisa«)n;*^Tj; <»«.n-c *.•!?, *l 

T«i«2oU«rftySBith (DNA 3:479-488, 1984)1: J: 0 EftS ht 
?6,T7r7i'-VI©S?U3r^FE?liacfT;yBE?i| 



■offlgla FyociOISitifcTi J*%U% C|IaK>-f >) 

ij- +X, * LT-fti;ft30~iHl4OT = J S<Dft3**rU C-*« 

3, SfHSgla H^-/ttti7T??-VlItItf4JSIi 
*HW»Na 4,7S4,9S0t:B«*ftT4B0, ilffl li J; 5 *W«B»Kffl 

*»WK*l'-CffiHr« *:&©DNA Knit, *Htt(;ii7 T ** 

aeKlSKSkT-n-tr («*.(*, J-*? 5 >S»*Sffir-*A 

i ^ »SE Ji(citftno*«S*?f ^ - i^TS. ;©**; ft 

HAW, S« + «)*ffl1*l ! Fai«aNa07/471,313Olffil:i*3 

*»W*St«rafc»l:ttffl+syi»(056S'C?#-l±. ?o- 



yat-J-t<itft5, ■7-f/l/:*tt7"o*-?-|;«, SV407'd 
* - ^ -(Subramani 6, Uol, Cell, Biol. 1 :854-864, 1981)SycHV 
7*a*-*-(Boshart6, Cell, 41 ; 521-530. 1935) *<4in{, « 

i*lS7 - o*-^ - CKauf man5 ^ Sharp, llol. Cell .Biol. 2: 1304-1319. 

1982) aBtt7*o*-#-[;|t, 7(rx.»,«-JSf 
7- o * _ ? _ (Berenan 6 . Proc. Hat 1. Acad, Sc i . USA 81 :7041-7045, 

1983) . S.O^-iXV. ?n*- j'-CLohi, CeU 33:85-93,1983) 
*i**ft*» *»i;*f* L^fclBtt7 , D*-y-ttV9^ - »of 
**-f >- I t*d*-#- (Paluiteni, Science 222:809-814, 
1983) T*5„ »S'<??-lie7';. 7-n*-*-*S,TSf£Tfc^ 

t ? V IEWfc1*fflT;»©if AitttJJ>6_hl*l=fltar 

SNA *5-f ^SSfilliTT 3 ^ 1^;l-xa[;/Xliftffi?n7'J 
fi^f»4;t*t;S5. Sit, KSt? KliWEWAKtt 

ff{Ll>*i)7f-l/-V3^^rtAi:!i, SV40*>£©flrfflXli 
affl*'J7r-l/-^« V (KaufoanS Sharp , ftffl) , 

Tf/^MS Elbfa#fr £,©* 'J Tfit-Jsy^M, 
t HSfifr^^jae-f^-S*-:? - (DeNofo^. Nuc. Acids 
Res^ 9:3719-3730, 1981), Xli t I- 7 t J *-V I l£f L, < t* 
<JV7 t ? J'-VIitf6^fr^©^'JTx-l^-^ 3 yi/JT'T-A*' 

*sft4, *a«?*-ii*fc, jf^-Kf^*^ /-en. 



? n- WfcSftfctNA KM I* Mil* V y»»;i>i"> A4>e K 5 > 
X7iJ"> 3 V (WijIerS, CeU 14 :725-732. 1978 :CorsaroR Cf 
Pearson, Saaatic Cell Genetics 7:603-616. 1981 :GrahanS!/Van 
<Ser Eb. Virology 52d : 456-467. 1973)Xli i tJfn*l<-^3> 
(Neumann h , EMBO J . 1:841-345,1982) Kit), ** 3 ft Pf H, IS 
MI&CilASftS. *3EifcDNA * 558*- * »SS€ H £ L, * LT St? 

r*ti», «K»rt8*saaa*ti«t-*«e^ <»«-?■-»-) «. 

-KKffiB©Se*XttcDNAi#i;laJSC(»A3ft5. »S Ui'l 

Rv-»-i;ii, as®, #rAw**T^ -w?d?^^, 

StfjiVhUtt- hK»r*»S*tf5T ft 5. 

(DHFR) E3mr*5 0 - * - tiThl 1 1 J (Manual i an Cell 

Technology , Buttentorth Publishers, Stonehau. MA:5IJ8 i: i. 0 *W 

te*icffi*Aft5) ici t>*sia*ftTH5„ SKv-*-®a«ii 

3!lt*©l"<*©«Brtr*«. 

-it, asojgfiHifi:»i!)?7a; K-h-eaiS 
cs»Ar 5 c t#-e#, is^ti-efteiiHU^^x 5 Ki-eaiA 

t5;ti*TJ5. Plk77Xi K±©*#, 8fiv-*-acKffi 
@©«fc?lia5 7 - n=6-j'-xiilfl;7'o*-i'-£D*Ji|jB©fcc 

5. =©H©««tti±»*ffi=fc-i,*T:w&ft-o>« (Win:, 

LevinsonSySiBonsen, *BSR=Ni 4,713,339) „ «BBi:#A*ft 
r + + U-T--DNA J tL-T»ift5gJIII©DNA iWii 



ica i ~2 awiSffl* t{; 1 1: j; t»ttg©jte^<o38S*fiite* 

*«. *«i«i:tKTfit4»*, raa/utM*»j it, a 
na©j»*ao*«3ftfc7T??-viae-ffflSesi©fc»iiu(* 

c. ft**. a*a, iisst ; y», ; s, --t:^ 

*'jtrK, seMacf«SE^^*ffr4. T-*** + vAfes 

ft- *RS*lii7T??-VI04lJ)t», tanuix? i >KZ, 
Jf* Kttfl 0.1a e/Bl~fi5 a g/^©«8E-C*S-f-aT*^ 

5 l-5>X7iJ h*ftfcffll8®fcto, SKSi|BS*« 
Sq*ttT*flH,fc3 K-K«? D-yftBWCo^TSKU. eft 
i:J;- J t)iai"<Ati*«*4: fc>6<T*4. £)tfc, SSi:h7 
>^7x? hSftfcfflJSffl?a^>4, *JS*ftf;7T??-VlI 

C0S-1 (ATCC CBL 1650) , ^ f - /> iU X ? - CBHS)S U2S3(ATCC 
CRL 1573 ; Grain « 6, J. Cen. Virol. 36:59-72,1977) ir)|.7-f >*< 
ff* UHBHK -trA5-f Xitk- tsl3 BHK-trA? f >■ 
(WaechterSCfBaserge, Proc. Natl. Acad. Sci.llSA 79:1106-11 10. 
1982: 5lffli:j: fJ*W»#KS*Aft5)(aa, SHK 570 fflliatS; 
f4) f*4, CfflBHfC 570 

iT' (American Type Cai tore Celled ion) 

12301 Parklann Dr. , Roekville, HD20852I^, ATCCT 0 * ■> a >(io 
CRL 10314 tLT*KSntl'i. tk" Isl3 Bfflttr IV 5 -( > II £ fc. 
7?ti/a >Na CRL 1632 © fe £ KATCCfr <i A ¥"T * C teTS{, 



*, ih&KB Rat Hep I (Sat hepatoma ;ATCC CRL 1600), Rat 
Kepi (Rat hepatona;ATCC CRL 1548), TCMK CATCC CCL 139) , t 
rfflr (ATCC HB 8065) , NCTC 1489 CATCC CCL. 9.1). CHO (ATCC CCt 

6), SyDUXXJaflS (Urlaub StfChasin. Proe. Natl. Acad. Sci. USA 

77:4216-4220, 1980)* * S ft 4 . 

i:i 5(tS-f *i t^TSJ, WakabayashiS, J.Biol. Chai. 251; 
11097-IU08C1986) ftffThiiB, Biochen. 27:7785-7793(1938X51 

K, WiK, iW**J=7H'77<-CJ;Oil»«««tM 
tj;i*ttl4. >i »ia»«t4»T. ft 

nfc7T»-VHO«BH>fc»lU»4h»« (-IRK, Scopes. 
R. , Protein Purification . Scrlmer-YarUy. H. Y. 1982 £®fHfflC 
i) . < t t,»90~95KI»l-ttO!)JlK»li«»tt*»Shfc7 
T??-VI*<SfSL.<, 98~99»SXIi C ft* 9 — B® fc© 

ItJSj-KSKSftftli, *i=, »*Shfc77H-YI«SiK 

ft I*, a»jn:*i«r7a6tiTn*»*, mm osterud*. 

Biochemistry 1 1 : 28S3-2857C1 972) ;Thonws. 3(6 S lb 4, 456, 591 ; 
HedneraUKisiel, J. CI In. Invest. 71 : 1836 1841(1983) iXUKisiel 



ifH^fi-504678 (6) 

SCfFujikana. Behring Inst. Witt. 73 :29-42(1983) C Z fl 6 * 51 Jfl 
t*<-C*«, *t;. #£tifc*fSSSt!.ft I77>f-Yli] 14 T 
*»i)3<D««3ftfc77?#-VIXI±VIa&*lt«l=iL»r*i 

-ess. mm, ssBSSSiaaffiscfsiisfeffiiirf ia®tt«a»i: 

J: f>fe*^-S ^ fc#-CS4#. CCCEfttSMitlfcJTJ* 
-VEIi, #j£3ftfcBftl**#, #'**Sl7fcfe©XI4 
5S Jtt 14 * » * t> ffl & & £ ffi * # & O 36 Si 4 T ES 1" 5 fc » 1 : « ffl T 
SifciTi-C**. *»*hfc7T?*-VII*, ><fc9S1R 
ttri^-c. -«Ka««tti=*«*hfcB»B*fco*l»*r* 

<\>< ij ^ * 0 fcTr3»T« c , * utBiSt*#ffi*4.i;i; < w sise 

#Kjtaffit!> : FtS<Dfc»«>*tt*ftfc7 7 ? ** - V I ®S««li70 
ke»*»i;*f LtftSO^i *~25»s/BfflfEffl, » « L <lt I ~10w 

64. Jt«Ufc*«»»llltttSatf/'Xli»»t*ltK*i^T, *» 

IE lit, t)V84i C loading dose) t (!) *il 50 a S -25«! © tS 
B-C*0. CtlCttt'Ttt 500i£ g~10w/BO|WI[Dftt#a4*-C 

*s. *wanfc7 t ?^-vnttAfr^fflmiii*«ffifflW66i4* 

<4^<0T. «JSSnfc7 7 9 ?-VII4, aUa«HSelB5tl4«a«l» 

«tii^*5*tifc#«f*xi4*©ai:^'< | J ><os#»4rft(»-r* 



#3S>!H«>«It3ftfc77 ? * - V I SStt I* * fc , .l>M3e*S8e 
(cardiogenic emboli) ffl1»l»a cf UttttSSff fflfS*i= fc <-< T *K 

(Da«tt<Ofc»i:. *IKSftfc7 7 VlK38<fc<Dlitt<fl-if 

»s. ««s#nfc77i'^-vioffl^*ii3 a f*«)i4«acJ t effis 

5. 

BShfc7'7?*-VHDt*rtiBB*H#+4«tA©fili>, St 

si: tin -cit, ,«#itd"f < t 1 -25asffl*stdnfc7 t ? ^ 
-VIffl9!SS4f (loading dose) , SO , **i:«<» 500 « a 

*»W«0*»Sftfc77??-VII4, SSeiH«^SB (BIO 
cofS*0fc»(;WffiTS5. Die 0.9.*l±, E< S£RL-fc«'MSat 

nntk^^Lt lt Lii Hi, *soafflH?fflffl«*-s*i*5aai 

Hi It IBB *=&■»- 3. -e©SfitSofc». «ttsnfc77?**- 
VII4, 7?fflffltfigBJRIOJ:7' l i»IC i;HJir4fflilpTB*»4fc* 
*f. iil0©e6^S»7^ T-'r; >it*CO}BfiE*ES±Xl±BSr4T 

Eisa^#ii. ^iswacF/xii&affiffliEwfcjbffl^siies?, 
r*tto*»Krti;, iTc7iiBNr7c84a*is. se 

oT*»«B«, IfSSnS + tU-v--. Sf*U< 14*14* T u -f- 



0.4»ft**, 0.3«J"J !/>t»*«JBf *:tf 

I4t*«fc»i;u *'/-iB«*i:Bimtt4: t 'J * 

■/-iBK«li-«K, W^lfsSISWSNa 4,B37,028, Ho.4, 601, 723 
atfNi 4, 975,282i:E«ShT*tl. C ft S> OEI!*i[ffl C ± 0 * 
»Btt»i:tt*Aft*. ;®ffifiE&)i*ffl« i < ffl &nft suites 

Ki OS/Eft Sft» 4. £r4*»*ttttffl«0fc»CfiBi*ft« » 
tKI4*B*7l'T-CBii*ft«l< ft, *«««3ftfc 
HK«ll±a#l;JE3l-.TftS**«tiB*Sft4. iffllEffieilt, 

4aK*ffiwi5r < t»i=^B***ci4, E*t u-ewssfti 
ttitttK, w^iipH«KatJ ! »«i«, igaffisssffl*, Hitfiti 

7- h ij di, rl9r Udi, (BftT- 1- >J ii, Sft* 'J •? A, S 
<t*»i"*i?*frtfi; t*t?*4. :ftioSBtsi*8S 
nfc7 t ? j? -V JKOBBCIi. JSKHC, t'ihS 0.5«*»fr5 
a«ft'l «6IJi. l5Xli20K*»4T?5(4ct*<T#, *LT8S? 
4*i«S*i6e«IoB«CB^. £tLTiS*(**, *SK*U 

B'j yy/i-isac/ioneo«ffisnft7 r ? ? - v i **^rr 4 J: -5 
S5ae>»s«a**i:so6ftr*!t)Xi4awr*5, * LTfffliii 

Remingtons Pharmaceutical Science 1811. Hack PublishinB 
Coipany, Easton PA(1982) i:£tt3ftTfc5. COEBS5lffll-i 
')*»Jli*|-ffl*Aft5. 

#issnfc77?^-vi7>^t*^-r4*iSBii4, ^Eswaof 



e©j: o timsizt-cizm? site, sriw say -to 

«S1iXli*n£< t t>#±S it imtzi- ft tiM.-c&5-H jr. 4. Cft 

ff-R«8i:fti*t4tS5 5i<, Ufr U-JKK70kg ©*.«<::# U 
TftO. 05=s~t-]25iig©ttIS3 nft 7 7?*-VI©iSB?*?>, 1 

aaift o.5re~ftiomg©etfts nfc? t ? ?- v e o-ft« 

CKMStii, #BW©fcKii-ttl::Sffi©;SSiXlitt*, rttto 
©*#ffc, a BBS ft fib r 7 t f^-VIOt H:*lt5J6ffi 

DX&©*at©H£^£,, cft.6<o*«snfc7 t ?*-via*«i 
.f.*a#ott»H*g**itar4it:ji!.c, «sao«iiax*i« 

r^tSfr-J***! i LT£8S (14. IlOMCt^T, iEB'it 
(if li 0 .*#eD**tt»»tf»»i:«#r «*«, L. ii- t,-»C:70kg 
ett35(S 0. I«g~*(;25>«r* 0, J: *J -«B5 (; li 70kg © * sa 
Oft 0.5ng~*«:]0«gT?*4. 

Eli, 9)Ali*-* ?**?vr**ffl^ta(llttACA»)»**h 
4. iU<, BBSAm, «tt»S»i:«Iltiei:t»ti 



^^¥6-504678 (7) 
ftroSaffillilEgfgrii/j: < ejjpfti-ftfftS ft 4. 

saw r 

Sen., -Ala,,. 7 r^-VIEjlii 
Ser,..-Ala ?r ? ? - V I Steffi fit £41* U » 4 ft; », 

73* i KF VII (565 + 2463) /pDX(*ai*ftNa 4,784.950: 5lffl 

i:iO*!5i*i:a*Ad5 : 7 > it * > • ?^y-**f a T. 

JHi'iyCTtjV^li 40205 1 br*R*MTl<4) * 
Xba I S X} Kpn I C J: 6* ft L. * L- T-tr 'J > 344 ED D — K««£ 
*t,-*t>ft 0.6kb!Ktf*[I|iELfc„ ai:5tJ:7i::<Dli)t-<; Xba 
K Kpn I »CtUfcM13i«pl9 KJn-ivru. HTKEtTi 
CO*flsatf9l*«<aP»li-JB:i:«*«^o ha-* CM*K, 
Banistis^. Molecular Cloning. A Laboratory Manual, Cold Sprint 
Harbor Laboratory Press, Cold Spring Harbor. N. Y. (1982) KEB 
Stlt^«ri< ; 3ISK J: 9 *«««(:«* Aft* > l;a-sTtf 

0 ft. 

SRISjt » =r ? ? Utf KZC1856CS' -TOO CCC TCC CCC CTC CCC 
CTT-3' ) Stf Fai/(-t)H *r7'5-<-7-ZC87(5' -TCC CAC 
TCA CCA CGT-3' ) *M I'TZo I lerS V Smi thCttffS) to S= K t£ 

TMi8»a_h-cs*a55tff ft. sietffitB*, *+--■<; a a 3 

ftfcZClBSBtfBHTX J ')--^rtt, »1t7 , 5 - 9 *f*l-\ < 
L-TBSDNA i»8l, *bT 1077&© Pst I ffltt frS 1213© Kpn 

1 SUttS -CEWftS L,fc. E?iJ&9fliBfa©!ei!©?¥ffi*»BLft D 

SfltEJISMlKf * £~o. I4kb© Pst I -Kpn I Bfrtfc LyT 



*»Lft. Bi:Sf i ®Sf(f* F V E (565+ 2463) /pDX 

*>£© I.7kb»HindE-Xb«I Wfr, FVK566+ 2463) /pDX * 6 
© 0,5Kb© Xbil -PstlBrfi", Stf FV 1 (565 + 2463) /pDX 
© 4. 3kb© Kpn I - Hindi KH- tSgLfc, n- VRyif 

PstlTfUffcL,, * UTM13+©8E*#7 t 
VIHASt Kpniay Xbal -CfUftl/. BffcS ftftDNA ©1rtfi> 
;T D , hfilfiU tL-TttfT'o, HJJKiftttJCKL-ftZClBBeicJ: 
tj'o-^tjctcid, IMt1-4S:4»(*E?>|55#S4!»IEU 

ttf-«AX^-1T**7^ >BHK570 (T J< « * > ■ 9 ■< 7 ■ * 
*fiT-' 3|/Ji-^i;Tn^i>lli 10314 t LT«FI££ft 
TUS) S 1 656»a' i :??-©2-3©»HH* (# 544 8^* 545 t 
* + 4) CiOH^XJinU, :i:/7Ai:/h/J10«:/l/ 
- H©BHK570(BI!ll*5ftffll0onyu- htK, (10*© 
f i-I*Kjtifay 1 «©PSN K*«j|j(!S^«l*#Wr4DuIbeccoa 
ffiEagle «tb CDMBIl) CGIBCO Life Technoloeies. Gai Ihersberg. 
MB) ) KtJItiitKiillBtfSlfc. 24i»»a, SSSA'20 
~30*3^*j;>i'-i:iit«, efts*, Su:*Ti7C 

i 6563Bifs-=i- r-rsaa^?^-© 1 ^x; k 

P486 (T?/ f-f AX 5 orl , SV40X 'j /> > » - , 7f;<r^AX 

5' aV3' ^5"5-fX«tt, DHFR ' tBNAjtff irS¥40iK V T 7= 
v^J-rASpHL-1 +l;*^^?JS4(LuskyayBotcba^. 
Nature 293:79-81 (1981)) , ayiOa g©+r ') -V-DNA(#i»*l« 
L.ft-!rirfS^DNA)(; J: SH^KKeft (10-transf ect i on) U ft . 
ON A tlSrfffif-a-^liaiil, *LT 0.5u«© 2 xHepes(25g© 
Hepes , 40ge> NaCi, l.Bg©KC£, 0. 75 g ©Na.HFO, • 2H S 0, 



~7.0 CMBL-ftfe©) ^LTttri-^SflAUft, 
«• 0.5^©0.25M CaCi 1 © BID C J: 0 B«* 
L/», :e»C DNA/Hbpss l.T><A V- A , r c J: 

Ot^-hU t LTfflilllllSlfc. RC, DNA 

BJaoru- hictr^v t-*ffli>T«tiiUft„ ru - 

H, * L-TSBC 2»HHl'fc. **t^l*-hfr6lll*U 
* L-T 2 rf©Tris-ftffl*T*» t^ft. 71/ - 2 »1M>: ■ 

Uft, h€37 - Ci;-C 2 HIH-f ^ + » t - f- L,fc. 



_J« 544ifit 545itflg 



--✓544 15/1 i - I5« £ 

->545 — 30^^ — 

1.5^i l.S/ii 

'J + — DMA 1.6#« 1. 6 jti £ l.SAi 



:.6# * 



*ftfc9l/BHila.nT, I MtDPSN 6Efe«9iS^*jiay V h 

1/ + *-r-***-f 4 DMEM) ifCftRL/, iLT?J^^U-ht 
1 : 100 , 1 : 250 ay I : 500 ©ftffi-C^ U - I- tft, 1 P - h- 
«;37XIZT I ilB-f 1- L,fc. lilltTtt, W^t, * 

8arai©a, = a--jeffi©« tt, #544 ay# 545 h?« 



-?7^ii:lRLft, *7o-V4f-OxA.yi/-h8H 

oti*i:yv-i.u -e L-Tafitsat^Twas-ti-^. 7Bia© 

St. ?l/-Kt3>7*i>hC«5. ? a - v*10cmy V- h f 
_hE©7o->. fttf»ttS!7 t ?#-VI0 8SOfc»i: I- 5 

^^7xj hsnfcJtKWsa*. ,, s-ytt = y-i'*M>' 

?Df-f V?t'J :"?*; w 7X (NFN DuPoat Biotechnology 
Systems, mm nston, DE)i:i ettW«i:*«tfc. 7 d->*»» 
*L», tltlfi^tTO/tJ^J^^ItOfcloCffitLfc, 
'J vaatitt CSisma. -tr > bA^x,IO)i:j;!)ft *, *L 
T20<iCi/mi "S-Cys-"S-Het'f-r 4 ISIHMAX Lfc, 4«fHiat. 
±fl»aU»Sa*iR» flH«, LenkaUFenmaii ( Cell 16:289- 

302 (1979)) ciDE«iiftTt>« J: 5 ir LT* Jt6<ji::8lf a-*, 

■t Lt 400 *i < ©#SOISi8B&£50tf £ ©Staph ACSigma. * :/ 1- A 
-f X, MO) K <t t) St** L&fc,, 

at-htJ;ii:J:5 DtWftffittB (BIP)L/;. eOju «a>«t»L- 
M77 ( D = »*j.?of / > A*»*>7"Ai;»inl/, * L 
t*^7 - **4 , ci:t l.s^iuisoBfr it. tvy»tat»u 

■E- ltl»4»i(,ft. tW h 6 0.7M RIPA ffl*« (lOall Tris 
(PH7.4) , 1 »f*t«-*l CCalbioehea Corp.. La Jolla.CA) 
IX Triton X-100, O.lttSDS, 5 nil EDTA , 0. 7MNaC£) + 
T 2 B, * LTO. 15M RIPA S*« OOaM Tris(pK7. 4), 1*5=* 
*V3-A» [Calbiochea Corp. La Jolla.Ca ) , 1 K Triton X- 
100 , 0.1 SDS, 5 all EDTA , 0. 15M NaC<) ftl Bet* Lit. 



»»T B-504G78 <8) 

lOOju I a 1 XSDS fe* (50aN TriS-HCi CpH6.8) , lOOali i? * * 

| A, 2W SDS, D,l«?oA7i;-H7H-, 10*7" 

ijto-*) *■#*:/?"* Kin A. -e LT+l-^7'A*5«-IH3lt»L. 
«t::>S4>fl-»l- iOT'nf-f ^A*Bt*Lfc. 50tf£(D#*y7-/L 

i\ax#<ST ? <) *t ; Ky*iTSt»s*fc, estate;* 

l=J:ft«, 10? o- v+ 9 ?D->#«lt4rit5 7 ?f-VI* 
#St Lft. 

mmmi 

gWSrifc? r 7 ^-VimSt-SBSt* 
*B3ttfc7 t 7*-VI£eK©«ffi*IS*-f *fi87j£, StBS 
iLT»S3S7 T ?7-VE*fflH5 1 8RSBnXCJ:t>lH£L 
JUtiSSSti, 5 p g/Wffltr* J yKiSStiSfttf 
*»LfcllB»frfc*K«cJ:E©.j:5l=LT«iBLfc. a+©»© 
«ft Stilt 7t7:?-VI (7 n- >544 6) Xliffift*. 
7 7 7 7 -V K £50iiM Tris(pH7. 5), 0. 1 % BSAtfT iOOyfKft 

* tit. Z<D 100ii£©7777-VII7:»JtL!S (George 
King Biomedical Inc. , Overland Park, KS) »ff 200^4© hay 

# 7 -5 X 7- > C (Dada.aiami.FL:? fj rKhoyf^JXT^S 
tf 11. Sail Ca"**W-r5> t#i;-C v***- I- Lrt„ 

»aS0^*e»«S^IBMS« (MLA Electra 800, Uedical 
Laboratory Aatoaation Inc. , Pleasantvi He. NY)li* KTffl'. * 
L-C3E#C/7*-AStlfc t HBllai? r/jJ<Z>7 r»-V 
Kffitt1r*tf fc*«**S ; M4a**fr*ffl?i>MILt 
jbi»*7 , -;H-5 E ti: * 0 KBLfc bo) © 1 : 5 - 1 : 640 ft 
K*tJB^TfT«*hfc*»ft»t»it'T, *B«IBIS-7t 7 * - 
VIgtttOai-/ r-KKSILfc. :oSlS«rffll>T. *Bsnf;7 
t 7 *-VI©H««Ht«tB L»SBB«tt*iit*«fri>fc. S2 



li, WM ( 1-5 ^5 * 7 hSfttn4t>) BHK »«- a * 
B >tff»(tr?SVK+/-). JJBS2 7 7>J-VI, SCf«H 

sftfc7T?^-vis»ati»ii<ti z^BiisonT, M 

5Effl*S*£*iBa»$IB!i LTghf. 7T??-VIgtttt, WMIr 



*tJH + K 1:5 33. 1 

1 : 10 33.4 

*m-K 1:5 34.3 

1 : 10 33.2 

*TttSl7 t??-VJ 1 : 20 18.0 

1 : 40 Z1.5 

1 : SO 23. 3 

*K[Jtlfc7r??-VI (*f) 1:1 33.5 

«BSnfc7 r (#10) 1:1 32.5 



' ffiMffl^ (ZW L-CSnS 7 t 7 9-V I i«*U, tLTtWIi 



86 1: J: OaJSL-fc, 

*a#ni;E*L7t©tBlltt-Srta*ia8i: i tj«S«*Ei*ft 

SLfc. RilEirifclfSllBf, -«*®Pt±S 7 T 7 9 - V I . 

st/ttjur5*©sje«7 T 7i'-vn tffi£*Bti:*-^rfltfl! L 

fe. 7 t 7 VI/VI a 7"d = t^7 V 1-jSttOlflfFli, *» 
r S*<0!S)Sf*7 t 7^-VI**t-iHSlct;i7 5»B*Wfflafi 

fc4l!8 + -C7 7 ?7-VIBS4»SL/:81lffl»i:StSXtL 
TlTjTLfc. 7 7 7^-VISttl;^l,>-CO»«ffl»li, >J >■« 
• ffi (PBS)*-e©Effl<£7"-ASnr;illl»0 1 : 5 — 1 : 840 C*J 
fc*-»<£>#HtfflKTflPSSLfc. CcDBWfflfcto, IE*JH«l4tt 
500m/«*» 7 7 7 ^ - V E**#f JifiJU = ft* 1 y 
r-tD»14t*ifc. 100 tf itO7 7 7 7-Vn-7:ffllfitBt, 100 

ffiCf aOOwiOl-ci^^T-^X^^-C (Dado, 
yiaai,FL.)OiB-&«J*ffll<T)(LA Blectra 800 6 HKBIH £S T to 
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